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SCOPE OF WCRK

Terms of Supplemeont provide: "Contractor, as an inde-
pendent Contractor and not as an agent of the Government,
shall continue to davote its best efforts and factlities for a
period of twelve months {rom the‘ effective date of this sup-
plemental agreement in research and investigation of the sen-
sitivity of explosives to setback pressure. Pursuant thereto,
it is understood that Contractor shall engage in approximately
1500 additional shots or firings.
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SUMMARY

Under the sionsorship and dirzction of Ficatinny Arsemal, Me, Samuel
Stein, Project Olficer, we have been investioating the principal factors beligved
to contribute to imcreased sensitivity of high explosives to "'setback' pressures.

An initial survey ol cavitation as a major cauu of increassd sansitivity
of Composition B has been completed. Supplementary work, based on this initial
sgurvey, i3 now imderway. 'rhla n.xpplementnry work ln;broadenod our winvastige-
tion to include grit additive and rough interior-wall finishes, with cavitation, as
principal factors in incressed sensitivity of C~mposition B,

1. GENERAL

The first part of our current efiosi Longists of "stajrcase' testing of
various combinations of cavitation, added grit, and roughened interior surfaces
of sample sleeve to determine the general statistical behavior caused by these de-
fetts in samplea of Composition B.

A {irst run-through on "staircase testing provided a aumber of test
conditions in which nermal staircrse tasting could not be maintained becanse of
the physical imits of the test {ixture. We had set 70, 000 pounds-per~-aguare~inch.
setback pressure as our limit, in order (o prevent damage to the fixture. Ths less
sensitive conditions, where 80% of the samples could ba expected to detonste at
70, 000 psi, or ubove, were not completed to sixteen samples for each test condi-
tion, but were stopped after the {irst run. through of eight samples. We have now
basn requested to complets these series to sixteen samplas, stiil maintaining our
70,000 psi Uimit.

We are now conducting single-pressure-level testing, designed to deter-
mine_lower probability-of -detoratisn lavole, l'vhe:o- 7%:13% ol the ‘umpln are sx-
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pected to detonate, These single-pressure-level iests are planned for tke more
sensnitive samcla egaditions.
II. THE RXPERIMENTAL APPARATUS

ﬁ'l’h experimental appazatus is essentially a pistm-cylinder machine, the
plston scting on a sleeve-and-punch assembly containing the sample to be tastad.
The farce on the piston is developed by barning a carefully weighed quantity of pro.
pellanit powder In the cylinder. This quantity varies from ope to five grams, ap-
proximately, to produce desired "sethuck" pressures from about 10,000 to 70, 000
pounds-per-square-inch on tha sample pellet. The sample pellets are cylindrical

and have basic dimensions of one-half inch diameter and ons-inca length, The pro-
pellant used 18 M-0 60 mm, mortar propellant. Pressure measurements ars made
by Baldwin High Frequency Pressure Cell and, recently, a cell provided by Pica-
Uinay Arsanal. Pressure is recorded by camers from an oscillograph,

During all of this teating, we have encountered a2 number of difficulties
with our'apparatus, The most troublesoma difficulty has been frequent fatlure of
our pressure rells, It i3 believed that tha cell is subjected to @ streme vibration by
the machine, especially with detonation of & sample, Thisz vitration ig accentuated
by the manncr in which the call is mounted, normal to the piston-cylinder axis. A
frequent difficulty hes besn the breaking of internal electrical connections without
Any apparent damage to the cell, externally. We have a amaller and more rugged
cell, now in use, provided by Pleatinny Arsenal. This celt has been operating for
over a month now, with no breskdown. It is apparently better able to stand vibhra-
tion because of its physical characteristics,

. EXPERIMENTAL DATA

The following single-preasnye- loval tanting hng beon accomplished during
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this report period. The prior staircabe-testing is inclnded with each sumple con-

dition for complstenens.
SRTSACK SENaT1TIVITY STUDIES
Pmpolhnt Sethack Time t=

Test Pressure Peak Rate of Rise

éﬂ!& _,(ssvuL Result psl) (mn) _{psi/ms)

Test § - 1211 3/8 x 1/4 inch cavity, center of pellet, smooth slaave, sand added.
Staircase Testing

1 4.30 Negative $9700 2.0 29800

2 4.80 POBITIVE 676060 1.7 39800

3 4.10 POBITIVE 83900 1.9 28400

4 3.3 POSITIVE 42600 2.1 20200

5 2.75 Negative 33000 (estimated)

6 3.50 Negative 47000 {estimsated)

7 3.70 POSITIVE 53400 1.8 29800

8 3.00 Nagative 39200 3.1 13700

$ 3.70 POSITIVE 31400 1.0 51400
10 3.10 Negative 41000 1.0 41000
11 3.60 Negative 49000 1.5 33000
12 4.30 Negative 59050 1.0 59000
13 8.00 POSITIVE 69200 1.0 69200
14 4.20 Negative 61600 1.0 61200
18 8. 00 Negative 71600 1.0 71800
16 §.00 Negative 71000 1.0 71000

Single « Prasaure Testirg

17 3.40 POSITIVE §1000 1.0 51000
18 3.30 POSITIVE 48500 1.0 43500
19 3.20 POSITIVE 47800 1.0 47800
20 3.10 Negative 53000 1.9 58000
21 3.10 POSITIVE 58000 1.0 58000
22 .90 POSITIVE 52000 (estimated)
23 2.70 Negative 45000 2.0 23000
24 2.75 Negative 46000 1.0 46000
25 .75 Negative 46000 1.0 46600
26 .90 POSITIVE 46000 3.0 23000
27 3.85 POSITIVE 49809 1.0 49800
28 2.80 POSITIVE 47700 2.0 23800
29 2.79 POSITIVE 48000 1.0 48000
30 .75 POSITIVE 47000 i.0 47000
31 a.178 POSITIVE 47000 3.0 15600

TN . Tt .
S ¢ I E I |
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Propeliant Sethack Time to
Weight Test Pressure Peak Raie of Rise
Sample __frrans) Result {pst) {m3) _g!a/m)
Test 5
Sisgls - Pressurs Teating (Comt. )
2 .13 Negative 47000 3.0 15600
33 2.75 Negative 47300 3.0 23700
34 2.75 POSITIVE 47500 1.0 47500
38 2.75 POSITIVE 47500 {estimated)
36 2.75 POSITIVE 47000 1.0 47000
37 2.75 Negative 50500 3.0 17000
38 3.76 Negative 47500 3.0 23800
39 2.7 Negative 47500 1.0 47500
40 2.78 Negative 47100 2.0 23600
41 2.75 Negztive 47000 1.0 47000
Test 17 ~ 3111 1/4 x 1/ inch cavitier at center and end of pellet, smooth slaave,
sand added.
Staircase Testing
1 4.80 POSITIVE 68000 1.8 38200
| 3.80 Negative 50800 2.0 43400
3 5.00 Negative 68600 1.8 38100
4 5. 50 POSITIVE {S8ee Note A)
5 5. 50 POSITIVE 78800 1.3 60600
6 8.00 POSITIVE 8R400 1.6 42800
7 4.08 POSITIVE 57100 2.1 27200
8 S.30 Negative 42900 2.8 15300
9 3.90 POSITIVE 66000 (estimated)
10 3.20 POSITIVE 46200 1.8 $1000
11 2.70 Negative 38500 2.0 19200
12 3.10 Negetive 44000 1.0 44000
13 3.80 Negative $8200 1.0 58200
14 5. 00 POSITIVE 70000 {estimated)
15 4.10 POSITIVE 58200 1.0 538200
16 s.20 POSITIVE 44800 1.8 30000
giggle - Pressure Test}_ng
17 2.80 Negative 41000 (estimated)
18 2.80 POSITIVE 41000 {estimated)

Confidential
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Propellsnt ’ detbuck Tima to
Weight Test Pressure Pexk Rate of Rise
Sample grsms)  Reeult o) _(ms) = (psi/ms)
19 2.80 POSITIVE 41500 .0 - 41500
20 2.00 POSITIVE 30700 1.0 30700
a1 2.50 Negstive 44700 1.0 44700
n 3 Negitive 41109 1.0 41100
13 2.4) Negative 38100 2.0 12600
7 3.40 Nogative 39800 1.0 39500
. 2.40 Negative 40000 1.0 40000
26 2.40 Negstive 40000 2.0 2000C
n 3.40 POSITIVE 39000 1.0 39000
38 2.40 POSBITIVE 43300 1.0 43300
2 2,40 POSITIVE 41000 2.0 20500
0 2.40 Negative 40000 3.0 13300
3 | 2.40 POSITIVE 40000 L0 40000
32 2.40 POSITIVE 40000 1.0 40000
38 2.40 Negative 43300 1.0 43300
4 2,40 POBITIVE 39700 2.0 19900
35 .40 POSITIVE 32000 2.0 16000
S6 2.40 POSITIVE 40000 1.0 40000
37 2.40 PCSITIVE 39400 1.0 39400
38 2.40 Negative 39100 3.0 13000
» 2.40 Negative 40000 1.0 40000
40 2.40 Negative 40000 1.0 40000
41 2.40 Negative 40000 2.8 16000
Test 4 - 1122 1/4 x 1/4 inch cavity in centa= of pellet, rough sleeve, no sand added.
Staircase Testing
1 3.10 Negntive 44800 2.0 22300
2 4.05 Negative 65800 1.4 47000
S 4.60 Negutive 79200 0.3 ISH400
4 6. 00 POSITIVE 87800 0.8 177000
5 4.60 POSITIVE 73200 1.0 72200
6 4.00 POSITIVE §7400 2.0 28700
7 3.50 Negative 43600 1.4 31000
& 4.20 POSITIVE 71900 1.3 58800
9 3.80 Negxative 83000 1.8 35500
10 4. 80 Negative 70000 (estimated)
11 4,80 Negative 66000 1.0 86000
12 4.90 Nepative 73700 1.0 72700
13 4.90 Negative 70300 1. 70300
14 4.80 Negative 72700 1.0 72700
18 4,88 Negative 72200 1.0 72200
16 4.80 Negative 65200 1.0 65200
Ce=dsrici
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Propellant Setback Time to
Welght Test Prassure Poak Rate ol Rige

Samole  __(grame) Result et} _(ms) _fpsi/ms
Test ¢ (Cont.)

Siagle - Pressure Tutlgi

3.68 Negative 44000 .0 44200
g 2 48 Negutiva 43000 1.0 43020
9 2.7 Negative 44500 i.0 #4500
20 3.10 Regalive 53200 1.0 52200
21 S.00 Negative 51200 3.0 25600
22 2.95 Negative 48800 2.0 24800
a3 2.96 Negative 30000 1.0 30000
¢ 2.98 Negative 50000 2.0 25000
26 a.9¢ Negative 45500 1.0 45500
26 2.96 Negative 50600 2.0 25600
37 3.9¢ Negative 48100 2.0 24000
28 3.96 Negative 51200 2.0 25600
29 3.96 Negative $0000 2.0 23000
30 2.98 Negative 52000 2.0 28000
31 2.96 Negative 50000 2.5 20000
32 2.96 Negative 50000 1.0 50000
3s 2.98 Nagative 50000 2.0 25009
3 a.96 Negative 50000 S.6 16700
38 2.96 Negative 53000 3.0 17309
36 2.96 Negative 50000 1.0 k0000
37 2.96 Negative 50000 3.5 20000
38 a.96 Negutive 50000 3.0 25000
39 2.96 Negative 50000 3.0 16700
40 a '3 Negative 51300 2.0 257
11 3.96 Negative 50000 2.0 25000

Test 13 - 2211 3/8 x 1/4 inch cavity at one end of pellet, amooth sleeve, sand added,
Statrcase Testing

1 3.80 POSITIVE 54800 1.0 54800
2 a.20 Negative 30300 2.0 15200
3 3.60 POSITIVR 48300 1.0 48300
4 3,00 rPOSITIVR 41100 2.0 20500
8 2,20 Negative 29100 2.5 11700
6 3.00 POSITIVE 43700 2.0 21500
7 2.30 Negative 32200 2.5 12800
8 3.00 POSITIVR 51200 1.0 51200
8 3.10 POSITIVR 38300 2.0 18000
10 1,20 Negative 32700 1.5 21000

Cantidan-iot
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Propellant
Yelght

Sampls grams)

Staircas: Terling (Continued)

11 3.30
12 4. %
13 3.8
14 3.10
13 3.20
16 3.10

Single ~ Pressure Testing
17 2.00
18 3.00
19 2.00
20 2.00
21 2.00
22 2.00
23 2.00
24 2.00
a8 2.00
26 2.00
a7 3.00
28 2.00
29 2.00
30 3.00
L} | 2.00
32 3.%
33 2.00
34 2.00
38 3.00
38 2.00
37 2.00
38 3.00
39 3.00
40 3.00
41 3.00

Confidential

Test
Result

Negative

POSITIVE
POHITIVE
POSITIVE

POSITIVa

Negative
Negative
Negative
Negative
Negative

POSITIVE

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
POBITIVE
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

Sstheck
Pressure

—ipe)

41000

32300

32300

31400
31200
32000
32000
32000
32400
32000
32600
31500
32000
32000
31200
32500
32200
30200
32500
32200
32800
28200
31400
31400
29300
32000

13nnauu

i_L_
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s
oo

Rate of Rise

/ms

41000

16100
16100
13700
10400

6400

(estimated)

32000
16200
16000

16300
10500
16000
6400
7800
16400
16100
30200
w0
8500
10100
7000
1870C
10800
7300
32005

Test 11 - 2121 1/4 x 1/4 inch cavity at one end of peliet, rough sleeve, rand : ided.

Ehalrca-o‘rolthgl
| 4.30
r 8.0
3 4,30

Negative
POSITIVE
POSITIVE

Toniident'a]

51300
698200
65000

28700
83200
54100

E— e,
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Propellant

Weight

Sample,  __(grams)

Steircase Testing (Coat.)
4 4.00
] 4.00
1 4.00
7 3.80
8 3.0
9 1.80
10 2.40
11 2.'90
12 2.40
13 2.85
14 3.4
16 1.80
16 1.7%0

Singls - Dressure Testing

1.00
1.80
1.38
1.20
1.18
1.18
1. 18
1.18
1.18
118
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
l. 16
1.18
1.15
1.15
1.18

Confidential

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Nogntive
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Nege.ive
Negative
Negative
Negative

Conlh® wmita}

Jetheck Tirae te
Preasure Pesk Rate of Rise
(pst) ) {pet/ms)
50000 (estimated)
29000 {estimated)
62100 1.8 41400
80800 1.3 43400
33200 3.6 12200
22300 1.8 15000
$1200 1.0 31200
42800 1.0 42800
31700 1.8 21500
39600 1.0 30600
30800 1.0 30800
21100 2.0 10500
11100 8.0 2000
6800 10,0 700
26000 5.0 §200
17700 8.0 3500
16200 20.0 800
11900 20,0 600
16200 10,0 1600
16300 8.0 3300
15000 11.0 1400
16200 7.0 2200
16700 5.0 3300
16100 10.0 1500
15000 13.0 1100
16000 10,0 1500
16200 8.0 2000
15200 5.0 3000
16500 5.0 3300
16700 7.0 2400
17300 6.0 3400
18400 6.0 3000
17200 4.0 4300
15000 12,0 1300
14100 12,0 1200
16300 6.0 2700
16200 7.0 2200
15100 5.0 3000




Sil— -
DA!-.’.‘.’-G:Q-%!-ORD-{P)-GQ
Propellant Setback Time to
Weight Test Pressure Peak Rate of Rise
Sample Result —pet) = _(ws) _(psi/ms)
Tost 28 - 4113 1/4 x 1/4 inch cavities at either end of pellet, smooth slesve, no
sand added.
Staircase Testing
1 4.70 POBITIVE 68000 (estimeted)
2 3.50 Negative 42000 3.0 14000
3 4,50 Negative 84400 1.8 43000
4 4. 170 POSITIVE 70400 1.0 70400
6 4.00 Negative 54600 1.8 38700
8 4,70 POSITIVE 81400 1.0 81400
7 4,00 Negative 56600 1.5 37700
8 4.70 POSITIVE 68500 1.0 68500
9 4.08 Negntive 60300 1.0 60300
10 4.05 Negative 69500 1.0 69500
11 - 4.085 Negative 68200 1.0 68200
12 4.70 Negative 66400 1.0 68400
13 4,75 POSITIVE 73000 1.0 73000
14 4.35 POSITIVE 67400 1.0 67400
i5 4.00 Negative 63000 1.0 62000
168 4.40 POSITIVE 64200 1.0 64200
Single - Preasure Testing
17 2.9¢4 Negative 49800 3.0 16600
18 2.93 Negative 51000 2.0 25500
19 2.93 Negative 48100 1.0 43100
20 2.93 Negative 49000 2.0 24500
21 2.98 Nepative 48100 3.0 16000
22 2,93 Negative 47600 3.0 23800
a3 .98 Negative 47600 3.0 15800
24 2.94 Negative 47000 2.0 23500
1] 2.04 Negative 41000 .0 13600
28 3.94 Negative 40000 2.8 18000
27 2.96 Negative 42000 1.0 42000
28 2.98 POSITIVE 36000 2.0 18000
29 2.98 Negative 43300 2.0 21600
30 3.00 Negative 43000 2.0 21500
31 3.94 Nemative 43000 2.0 21500
332 © 8.00 Negative 43500 2.0 22700
33 3.00 Negative 46500 2.0 23300
34 3.00 Negative 43300 2.0 31800
3 3.20 Negative 4370C .0 21800

——
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Propellant Sethack Time to
Weight Test Pressure Peak Rate of Rise

fampls L gams) _Result _(pst) _(ms) (psi/ms)
Single - Pressure Testing (Cont.) |

s6 3.20 Negative 45200 3.0 15000

M 3.40 Negative 48500 .0 22700

38 2.93 Nogative 50100 3.0 23000

39 2.23 Negative 50200 2.0 25100

40 2.92 Negative 50200 2.0 25100

41 2.92 Negative 50200 2.0 28100

series of control tesis.

Control Test 33 - No cavities, smooth sleeve, sand added.

- X N- N- K 7NN

Control Test 34 - No cavities,

CO =3 D O OB e

Control Test 35 -~ No cavities,

O I DO LD

i

4.00
4, 50
4. 60
4.90
4,80
4.170
4,80
4,80

4.70
4,80
4.70
4.70
4.70
4.170
4.70
4.70

g0 o to e te
S23IZRBES

In addition to the preceding single - pressure tests, we have completed a

Negative 61300 1.0 61300
Negative 67700 1.0 67700
Negative 68200 1.0 68200
Negative 76000 1.0 78000
Negative 74200 1.0 74200
Negative 67200 1.0 67200
Negative 72300 1.0 72200
Negative 75000 1.0 75000
smaooth slesve, no sand added.
Negative 68800 1.0 88500
Nogative 72000 1.0 72000
Negativas 706000 (estimated)
Negative 70000 (estimated)
Negative 71200 1.0 71200
Negative 68200 1.0 68200
Negative 65000 1.0 65000
Nagative 68200 1.0 68200
rough sleeve, sand added.
POSITIVE 80000 1.0 90000
Negative 41000 2.0 20000
Negative 88000 1.0 85000
Negative 65000 1.0 65000
Negative 73300 1.0 73300
Negative €8000 1.0 68000
Negaidr 68000 2.0 32500
Negntrwe /HCCD 3.0 32800
i
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Propeliant Setback 'rlme to
Weight Test Pressure Rate of Rise

Sample - _(grams) Result (psi) ! (pei/ma)

Countrol Test 38 - No cavities, rough sleeve, no sand added.

1 3.5 Negative 67000 1.0 67000
2 3.88 Negative 69400 1.0 69400
3 3.89 Negative 67400 1.0 67400
4 3.60 Negative 60400 1.0 69400
s 3.0 Negative 68400 1.0 68400
6 3.80 Negative 69200 1.0 69200
7 .65 Negative 66000 2.0 32500
8 3.65 PCSITIVE 70000 1.0 70001
NOTE A: ‘ )

In these tests, the prassur2-time recnrd indicates some abnormality. The
oscillograma show a high and rapid p2ak of pressure followed by an uvnusually low
sustained chamber pressure, less than half that usually cbhtained by the same propell-
ant weight.

IV. MAN-HOURS

A total of 546 ';' man-hours has been expended on this contract during this

report pariod.
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